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ABSTRACT

Three flavonoid compounds have been isolated frioenleaves of Macaranga gigantea (Euphorbiaceaanely as
glyasperin A {), broussoflavonol F2), apigenin 8). Their structures were elucidated by spectroscopethods
including UV, IR, HRESIMS, 1D and 2D NMR analystompoundsl-3 were evaluated for their radical
scavenging against 2,2-diphenyl-1-picrylhydrazyP#H), showing their 16 were 125.10, 708.54, and 518.01
1M, respectively. The results indicate that as ghgai A (L) more active than ascorbic acid (329,0).

Keywords. GlyasperimA, Broussoflavonol F, Apigenin, Flavonoidacaranga giganteaAntioxidant

INTRODUCTION

Macarangais one of the largest genus of the family Euprexbae, comprising of about 300 species. In addito
in Indonesia, found in parts of Africa, Madagasdssia, the east coast of Australia, and the Pagfends. The
Macarangaplants are generally in the form of shrubs orgresnd grow in a place that gets a lot of sunlight
secondary forests or forests that have been danjagjedhe phytochemical studies, this plants pidg phenolic
compounds, particulary flavonoid and stilbene datiires. Structural variation of these derivativesws as a result
of terpenoid substituents on various positions mfreatic rings. The terpenoid substituents iderdifiaclude
isoprenyl (G), geranyl (Gg), farnesyl (Gs) and geranyl-geranyl ¢g) [2,3,4,5]. The compound of flavonoid and
stilbenoid fromMacarangaplants exhibit various of bioactivity as antitumanticancer, antimalarial, antimicrobial,
cyclooxygenase, and antioxidant [6,7,8,9,10,11]. cbntinuation of our phytochemical work of Indoraasi
Macarangaplants aiming to find new antioxidant compoundsrfriMacaranga gigantealn this paper, we report
the isolation of flavonoid compounds, glyasperin(3, broussoflavonol F2), apigenin 8) from the methanol
extract of the leaves dflacaranga giganteaThe antioxidant activity of compounds- 3 against DPPH is also
briefly described.

EXPERIMENTAL SECTION

The leaves oMacaranga giganteavere collected in July 2012 from Cinta Damai &gé, District Banyuasin,
South Sumatera, Indonesia. The plant was identifigdMr Ismail Rachman, Herbarium Bogoriense, Cemter
Biological Research and Development, National tatti of Science, Bogor, Indonesia, and the voushecimen
was deposited in the herbarium. The dried and povddeaves oMacaranga gigantedl.5 kg) were macerated in
methanol at room temprature three times, and thteanel extract was evaporated under reduced pessgive a

688


macbook
Highlight


Nanik Siti Aminah et al J. Chem. Pharm. Res., 2014, 6(6):688-692

dark brown residué70 g) Furthermore, the methanol extract were partitiothwi-heksana and ethyl acetate. The
ethyl acetate extract (40 gjas separated by vacuum liquid chromatographylmagiel eluted witm hexane-ethyl
acetate mixture containing increasing amount oyledlcetate (90:10, 80:20; 50:50 and 30:70) to dive major
fraction A-E.On TLC analysis, fraction B (450 mg) showed two enapots on purification of this fraction using
planar radial chromatography, and using n hexahg-atetate (from 9:1 and 8:2) to yielded compouir{@60 mg)
and?2 (20 mg).The separation of fraction C (1.2 g) by flash chabography with n hexane-ethyl acetate (from 8:1
and 7:3) to give three subfractiong-Gs. Further purification of subfractions@280 mg) by radial chromatography
with n n hexane- chloroform 3:7, and chloroforngtee compound (18 mg).

HO. 0)

OH O
3)

Glyasperin A 1), pale yellowsolid, UV (MeOH)Aasnhm (loge): 205 (4.32); 230 sh (4.11); 254 (4.05); 271 (4,06
347 (3.98); and 368 (3.98) nm; (MeOH + NaOH) 208@; 230 sh (4.18); 278 (4.05); 321 (3.91); and ¢4.07);
(MeOH + AICls) 205 (4.30); 234 sh (4.04); 265 (4.10); 305 sbB&RB. 368 (3.75); and 434 (4.12) nm; (AMEHCI)
206 (4.25); 234 sh (4.03); 264 (4.08); 306 sh (3.888 (3.67); 368 (3.73); and 435 (4.11) nm; (NapA05
(4.89); 268 (4.08); 347 (3.73); and 435 (4.09) HRI(KBr) vmax (cmi*): 3321 (OH); 2964, 2912 (CH alkyl); 1645
(conj. C=0); and 1606-1448 (C=C aromatic). HRESIM& [M-H] 421.1647 (calcd for §H,s0s, 421.1651).*H
NMR (500 MHz, acetone-d6): see Table'iC NMR (125 MHz, acetone-d6): see Table 1.

Broussoflavonol F3), pale yellowsolid, UV (MeOH)Aas M (loge): 204 (4.36); 230 sh (4.19); 256 (4.20); 340
(3.58); 273 (4.10); 346 (4.02); and 364 (3.12) (MeOH + AICL) 204 (4.80); 232 sh (4.20); 270 (4.10); and 432
(4.27) nm; (AICk+ HCI) 204 (4.25); 232 sh (4.09); 270 (4.12); 3683.69); 350 (3.70); 368 (3.80); and 432 (4.15)
nm; (NaOAc): 204 (4.90); 266 (4.10); 346 (3.75)daB5 (4.11) nm. HRESIM®&/z[M-H] 421.1657 (calcd for
CasH2s0g, 421.1651)*H NMR (400 MHz, acetone-d6): see Table"®. NMR (100 MHz, acetone-d6): see Table 2.
Apigenin (3), yellow solid, UV (MeOH)Aas 205 (4.49); 228 sh (4.29); 275 (4.18); 300 (4.16%1 (4.12), and
383 (4.00) nm, (MeOH + AlG) 205 (4.50); 230 sh (4.25); 276 (4.17); 300 §%.0341 (4.11); and 382 (3,99) nm;
(AICI3 + HCI) 205 (4,49); 228 sh (3,86); 276 (4,18); 3@0L0); 343 (4,12); and 385 (4,00) nm; (NaOAc2 20
(4,76); 272 (4,18); 300 (4,05); 344 (4,01); an® 83,59) nm. EIMS:m/z (% relatif): 270 (M, 100); 242 (16); 153
(17); and 121 (11)H-NMR (500 MHz, aseton-6) 5,4 (ppm): 13.00 (1Hs, 5-OH); 9.71 (1Hs, 7-OH); 9.28 (1Hs,
4-OH); 7.92 (2Hd, J = 9.1 Hz, H-2H-6); 7,01 (2H,d, J = 9.1 Hz, H-3H-5); 6.62 (1H, s, H-3); 6.53 (1H, J =

2.5 Hz, H-8); and 6.24 (1H, J = 2.5 Hz, H-6).

DPPH scavenging activity test: Determination of #mgioxidant activity of the isolated performedngsireagent

DPPH (2,2-diphenyl-1-pikrihidrazil) using methodsreduction of free radicals as measured by UV Spateter at
A 517 nm [12,13,14]. Determination of antioxidantidty done by the dissolving a compounds assayh wit
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methanol, then added solution of 0.1 M buffer aee(pH 5.5) and added DPPH radical solution of 3.M
Determination of the inhibition of isolated compdsragainst DPPH radical was observed using a speeter af.
517 nm after incubation for 30 min at 20°C.

RESULTSAND DISCUSSION

Three flavonoids, glyasperin A, broussoflavonol F2), apigenin 8) have been isolated from the the leaves of
Macaranga giganteaTheir structures were elucidated by spectroscomthods including UV, IR, HRESIMS, 1D

and 2D NMR spectrum.

Table1l. NMR spectroscopic data of glyasperin A (1)

No.C Sy (mult,J Hz) dc HMBC
2 - 1470 -
3 136.4
4 176.4
4a 103.8
5 158.7
6 111.6
7 - 162.9 -
8 6.56 6) 93.7 C-4a,C-6,C-7,C-8a
8a - 1555 -
1 - 128.9 -
2 8.00 d, 2.5) 130.1 C-2,C4,C6
3 - 132.9
4 - 157.¢
5 6.97 @, 8.5) 1156 C-1C-3' C4
6’ 7.91 @d, 8.5;2.5) 127.8 C-2,C-2',C-4
1 3.30(d, 7.4 21.€ C2,C3,C4,C2
2" 5.23 tm, 7.4) 1232 C-2,C-3,C-AC-2
3" - 1315 -
4" 1.77 ¢ 258 -
5" 1.64 € 180 c-L,c3c4
1" 3.34¢,7.3) 299 C-3Cc4,c-2,c3,c4”
2" 533(m7.3) 1231 Cc4,c4,CH5
3" - 1315 -
4" 1.74 6 258 cC-2,c3,cC5
5" 1.74 ¢ 178 c-2,c3,c4
3-OH 7.856r,5s) - C-3
5-OH 12.41r,s) - C-4a,C-5,C-6
7-OH 9.78br, s) - C-7
4-OH 8.89 br, s) - C-4

Glyasperin A 1) was obtained as pale yell@slid, showed a quasimolecular ion [M=ld} m/z421.1647 consistent
to the molecular formula £H,:0s. The UV spectrum of exhibited absorption maxima for a flavonol struerat
Amax 205, 230 sh, 254, 271, 347, and 368 nm, and shaviithocromic shift on addition of AlCI AICIs+ HCI, and
NaOAc [15]. The IR spectrum indicated absorptioms Hydroxyl (3321 cril), conyugated carbonyl (1645 &in
and aromatic (1606-1448 &ngroups. The'H-NMR spectrum of compound showed three aromatic proton
signals for ABX system aH 8.00 (1H,d, J = 2.5 Hz); 7.91 (1Hdd, J = 8.5, 2.5 Hz); and 6.97 ppm (18,J = 8.5
Hz) corresponding to the group substitutent at ‘@@ C-4' in ring B flavonols which also showedisoprenyl
group at C-3 A singlet signal at 6:56 ppm in the aromatic oegof the'H-NMR spectrum showed one isoprenyl
group at A ring of flavonol strucrure. The existerof two isoprenyl chain of compoutdshowed the presence of
four methyl groupsdH 1.74, 1.71, 1.70, and 1.60 ppm), two methyleraugs (3:34 and 3:30 ppm), two vinyl
groups §H 5:33, and 5:23 ppm). In tH&C NMR (APT experiment, Table 1) showed 22 carbgnais representing
25 carbon atoms were observed. Two of signalg:atl36.4 and 176.5 are characteristic for C-3 andl &-a
flavonol structure [x]. Five carbon signald( 147.0; 155.5; 157.9; 158.7; and 162.9 ppm) chearatc for the
region oksiaril signals which indicate that theusture is a derivative of kaempferol. The correlatof the one bond
and the two/three bontH-*C compoundL can be seen in the HMQC and HMBC spectra (Tahl&4i¢ presence
of an isoprenyl group at C-6 shows in the HMBC $pea, the long-range correlation between a prcigmal
chelate-OH group aH 12.41 ppm with three quaternary atom$@t103.8 (C-4a), 111.6 (C-6), and 158.7 (C-5).
This is supported by the correlation between a ghetie proton signal a&H 3.30 ppm with three quaternary atoms
at 3C 111.6 (C-6), 158.7 (C-5); and162.9 (C-7). Basaddata from 1D and 2D NMR of compouddis 6,3 '-
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diisoprenylkaempferol or known as glyasperin A [1®8ther HMBC correlations consistent with the stouvel are
shown in Table 1.

Broussoflavonol F2) was also obtained as pale yell@slid. The ion peak at/z 421.1657 [M-H] in the
HRESIMS spectrum gave the moleculagtsOs, which was isomeric with. Based on UV'H NMR, *C NMR

and HMQC spectrum, the compouBddentical with compound. The placement of isoprenyl at C-8 shown in
HMBC spectrum (Table 2). The presence of long-rasweelations in the HMBC spectrum »between the singlet
proton of a chelated —OH group &t 12.09 with two quarternary adc 104.1 (C-4a), 159.8 (C-5), and one methin
carbon at6C 98.9 (C-6) showed isoprenyl at C-8. The presefégopreny group at C-8, the correlation between a
methylene proton signal &t 3.55 with four quaternary atoms&t 103.8 (C-4a), 133.3 (C-3"), 154. 9 (C-8a), and
161.9 (C-7). Based on data from 1D and 2D NMR, coumol 2 is  8,3'-diisoprenylkaempferol or known as
broussoflavonol F [16]. Other HMBC correlations sistent with the structur2are shown in Table 2.

Table2. NMR spectroscopic data of broussoflavonol F (2)

No.C 8 (mult, J Hz) ¢ HMBC

2 - 147.1 -

3 136.4

4 176.7 -

4a 104.1
5 - 159.8 -
6 6.34 15 98.¢ C-4a, (-5,C7,C8
7 - 1619 -
8 107.1

8a 154.9

1 - 123.7 -

2 8.04 @, 2.4) 129.8 C-2,C:3C-4,C-2

3 - 129.1

4 - 157.7 -

5 7.016,7.2) 128.2 C-2,C2C-4

6 8.05¢d, 7.2;2.4) 1157 C-iCc-2,Cc4

1 3.55¢, 7.4) 222 C-5,C-6,C-7,C-2",C-3
2" 5.39 ¢, 1.6) 1233 C,C4,C5

3" - 133.3 -

4" 1.65 §) 181 cC-2,c3,C5H5

5" 1.80 i5) 25¢ C2,C3'.C4

1" 3.40 ¢, 7.6) 29.0 C-2,C-3,C4C2,C3
2" 5.31¢ 1.6) 123.0 Ci,c4’,c5

3™ - 132.( -

4" 1.74 ¢ 259 cCc-2,c3,c5

5" 1.74 §) 178 c-2,c3,c4

30 7.89 br,s) - c-3

5-0H 12.09kr,s) - C-4a, C-5, C-6

7-OH 6.58 br, s) - C-7

4-OH  8.96 br, 9) - C-4

Figure 1. Thedifference of HMBC spectrum for compound 1 and 2
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Apigenin @) was obtained as yellosolid, showed ion peak am/z 270 [M] in the EIMS spectrum. The UV
spectrum of3 exhibited absorption maxima for a flavon strucrate,., 205, 228 sh, 275, 300, 341, and 383, and
showed a bathocromic shift on addition of AICAICI;+ HCI, and NaOAc. ThéH-NMR spectrum of compoung
showed a pair of doubletd £ 9.1 Hz) in the aromatic region & 7.92 and 7.01 (each 2H), suggested the signal of
a p-hydroxyphenyl at B ring. The presence of a pairdofiblets § = 2.5 Hz) atéy 6.53 and 6.24 in A ring
corresponding to the proton at H-8 and H-6. Thesence of a singlet signalé&t6.62 suggested that the placement
H-3 for a flavon strucrure. Based on data from BWS and'H NMR, compound is 5,7,4"-trihydroxyflavone

or known as apigenin [17].

The antioxidant activity of glyasperin A)( broussoflavonol F2), apigenin 8) at different concentration (1000,
500, 250, 100,and 50 uM) were evaluated againdDBieH radical scavenging. Thesk®@alues of glyasperin Alj,
broussoflavonol F2), apigenin 8) showed radical scavenging activity withsj@alues 125.10, 708.54, and 518.01
uM, respectively. Ascorbic acid as positive contialve 1G, 329.01uM. The results of antioxidant activity showed
glyasperin A 1) more active than ascorbic acid. Glyasperinlp &nd broussoflavonol RY are isomeric structure.
The placement of isoprenyl at C-6 to increasingoaidant activity than at C-8.

CONCLUSION

Two isomeric isoprenyl flavonols, glyasperin A) (and broussoflavonol F2)f together apigenin3j have been
isolated from the leaves dlacaranga giganteaApigenin is a flavone derivative and first tinmuhd in the genera
of Macaranga.The antioxidant activity of compounds3 were evaluatetby measuringheir ability to scanvenge
the DPPH radical showed glyasperin A>apigenin>tsofiavonol F. The result indicate thet compounth give
very high activity than ascorbic acid as positivantcol. The structure-activity relationship of cooymds 1-2
against DPPH radical scavenging suggested thatréisence of isoprenyl group at C-6 on glyasperindke active
than the isoprenyl group at C-8 on broussoflavénol
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